Numbers of patches are indicated in the legend. Data are shown as means+SEM.
Graphical abstract legend: Role of FlnA in arterial mechanotransduction
The strain-sensitive cytoskeletal protein FlnA (represented as a V shape dimer in magenta)
cross-links the actin cytoskeleton (in red) and binds to various transmembrane proteins, including caveolin-1, thus linking the cytoskeleton to the plasma membrane. smFlnA exerts a mechanoprotection over Piezo1 (light green). Opening of Piezo1 by mechanical stress results in a nifedipine resistant calcium influx stimulating transglutaminases (TG) and influencing arterial remodeling (Retailleau et al., 2015) . smFlnA is required for pressure-dependent opening of nifedipine-sensitive CaV1.2 (light blue) and the resulting calcium influx triggers both myogenic tone and vasomotion through Ca 2+ calmodulin (CaM) activation of myosin light chain kinase (MLCK). Phosphorylation of the myosin light chain at serine 19 and binding of the myosin crossbridge to the actin filament subsequently allows contraction of smooth muscle cells (not shown).
Supplemental experimental procedures:

QPCR experiments:
Dissected caudal arteries were cleaned from the surrounding tissue and the endothelium was mechanically removed. Samples were kept in RNAlater at 4°C for subsequent mRNA extraction. Total RNA was extracted using RNeasy fibrous micro kit (Qiagen) and equal amounts of cDNA were synthesized using SCIII reverse transcriptase 
Western blots and immunostaining:
Dissected arteries were cleaned from the surrounding tissue and the endothelium was mechanically removed. De-endothelized arterial segments were crushed in nitrogen and homogenized in lysis buffer containing 1% SDS, 10 mM Tris HCl, pH 7.4 and protease inhibitors. Protein lysates were sonicated and incubated at 4°C for 30 min. Samples were then centrifuged at 14000 rpm for 5 min and the supernatant was subjected to electrophoresis on 4-12 % Bis tris gels (Biorad), transferred to PVDF membrane and incubated with anti-FlnA 1-7 monoclonal antibody overnight at 4°C. Calnexin was visualized with a rabbit polyclonal antibody (ab22595) and was used as a loading control.
The results were visualized and analyzed using a Las3000 imager.
Segments of caudal and renal arteries were mounted in a isobaric arteriograph and were perfused and superfused with a Ca 2+ -free Physiological Salt Solution (PSS) containing EGTA (2 mM), sodium nitroprusside (10 µM) and papaverine (10 µM 
Functional analysis:
Telemetry arterial blood pressure measurement: 
Proteinuria:
Mice (6 in each group) were individually housed in metabolic cages (Tecniplast, Italy) on a 12-h light/12-h dark cycles with free access to water and food. After 3 days of acclimatization, body weight, 24h urinary volume, food intake and water absorption were recorded during the next 2 days. Urinary albumin and creatinine levels were measured using Mouse Albumin ELISA kit (Bethyl Laboratories Inc., TX, USA) and Creatinine (CREA) kit (RANDOX, UK) according to the manufacturer's instructions.
Myogenic tone:
The tail or the kidney were removed and placed in ice-cold physiological salt solution A segment of caudal artery (located at a distance of 10 mm away from the distal end of the caudal) or renal artery was cannulated at both ends and mounted in an isobaric arteriograph, as described previously (Sharif Naeini, 2009) . Briefly, the arteriograph allowed vessel diameter to be measured online using video-microscopy arrangement (Living System Instrumentation Inc., Burlington, VT). Each artery was bathed in a Physiological Salt Solution (PSS) maintained at pH 7.4 and bubbled with a mixture of 75%N 2 , 20%O 2 and 5%CO 2 .
Pressure and flow rate could be changed independently.
Before each experiment, the contractility of the muscle was tested using phenylephrine (PE; 10 -6 M) and the integrity of the endothelium was assessed by testing the relaxing effect of acetylcholine (ACh, 10 -6 M). Vessels in which acetylcholine was not able to induce full relaxation were discarded. In order to measure myogenic tone, diameter changes were measured when the intraluminal pressure was set at 10, 25, 50, 75, 100, 125 mm Hg for rostral cerebellar arteries and up to 150 mm Hg for caudal arteries. In some experiments, arteries were de-endothelized by passing air bubbles through the lumen of the artery.
Mechanical disruption of the endothelium was demonstrated by the lack of vasodilation in response to ACh (10 -6 M). At the end of each experiment, arteries were superfused with a Ca 2+ -free PSS containing EGTA (2 mM), sodium nitroprusside (10 -5 M) and papaverine (10 -5 M). Pressure steps (10 to 150 mm Hg) were then repeated in order to determine passive arterial diameter, i.e., in the absence of smooth muscle tone. Pressure and diameter measurements were collected using a data acquisition system (Power 1401, CED, Cambridge) and analyzed (Spike2 software, CED). Myogenic tone was calculated as percentage of passive diameter (PD).
Receptor-dependent reactivity
Pharmacological studies were performed on two-millimeter-long segments of caudal or renal arteries mounted on an isometric-myograph (DMT, Aarhus, DK). Two tungsten wires (40 µm in diameter) were inserted into the artery lumen and fixed to a force transducer and a micrometer, respectively. Arteries were bathed in PSS. Before each experiment, the reactivity of arteries was assayed as described above.
Arterial smooth muscle reactivity was determined by constructing dose-response curves of Phenylephrine (PE) and Angiotensin II (Ang II). The endothelial function was tested by an acetylcholine concentration-dependent relaxation (ACh: 10 -9 to 10 -5 M) after PE precontraction (10 -6 M). Tension measurements were collected using a data acquisition system (PowerLab 4/25, AD Instruments) and analyzed (Chart 5, AD Instruments). Data were expressed in tension (mN) generated by the vessel.
Isolated perfused kidney
The right renal artery was cannulated with a polyethylene catheter (PE-10, 0.28mm internal diameter, 0.61 mm external diameter, Intramedic, Evry, France) blunt disposable needle passed through the superior mesenteric artery. The kidney was then excised. It was perfused without interruption of kidney flow at 37°C with PSS. The perfusion solution was dialyzed to reduce contamination, and the pH was adjusted to 7.4. Perfusion rate was 600 µl/min and perfusion pressure was measured upstream the renal artery using a pressure transducer (PT-F, Living System, Burlington, VT). Vascular reactivity of the renal vasculature was first tested using KCl (40 mmol/L). Endothelium-mediated dilatation was then tested using ACh (1 µmol/L) after precontraction with phenylephrine (1 µmol/L). Next, angiotensin II (100 nmol/L) was perfused. After washout, flow rate was reduced to 0.2 ml/min and then increased by steps of 0.2 ml/min. Perfusion pressure was measured at each step. This was repeated after incubation with SNP (100 µmol/l) in a calcium-free PSS. Active tone was calculated as the difference between perfusion pressure measured in the presence and the absence of calcium added with SNP.
Electrophysiological analysis:
Dissociation of vascular smooth muscle cells
Segments of caudal artery were dissected and incubated (30 minutes at 37°C) with papain (1 mg/ml) and DTT (1 mg/ml), followed by a second incubation (10 minutes at 37°C) in collagenase F (0.7 mg/ml) and collagenase H (0.3 mg/ml). Papain, dithiothreitol (DTT) and collagenase were dissolved in a smooth muscle cells dissociation solution (DCML) of the following composition (in mM): NaCl 140, KCl 5.6, MgCl 2 2, HEPES 10, glucose 10, CaCl 2 0.1 and bovine serum albumin (BSA, 1 mg/ml). Arteries were washed 3 times in cold DCML solution and triturated. Cell suspensions were plated on 35 mm collagen IV-coated dishes and kept at 4°C for at least 45 minutes. Recordings were only performed on elongated cells.
Patch clamp recordings
The electrophysiological procedure has been previously described (Sharif-Naeini et al., with EGFP (mock condition) or with α1C-EGFP+α2δ1 ires β1b+β2 subunits.
Ca
2+ imaging of pressurized caudal arterioles:
A segment of caudal or renal artery of about 2 mm long was cannulated at both ends in a vessel chamber (Living System) and pressurized at 75 mmHg. The artery was incubated for 1h at 37°C in Fura-2-AM 17 µM (from a stock solution at 1 mM, with pluronic acid 5% in
